More than half of the people in the world now live in cities and this proportion is expected to continue to increase. Global Climate Change (GCC) and Urban Heat Island (UHI) intensification are making cities hotter places to live. Hot cities can have both a chronic and an acute effect on human health. Uncomfortably hot microclimates discourage people from spending time outdoors, resulting in various negative physiological and mental health issues. Heat waves are becoming more intense, more frequent, and are lasting longer than in the past, leading to acute health problems including hyperthermia and death. Urban designers require solid evidence about how to ameliorate or perhaps even reverse the trend towards hotter cities. They need evidence-based adaptation strategies for redesigning cities so that they will be more thermally comfortable every day, and safer during extreme heat events.
resource into studying how the urban infrastructure affects the local microclimate. Hirabayashi et al. [5] developed a GIS-based version of the COMFA model to simulate the thermal comfort conditions along a section of the marathon route of the 2020 Olympic Games in Tokyo, Japan. This is an important innovation where a steady state model has been applied spatially across the landscape. They used measured data that was collected on the pre-anniversary of the marathon race as inputs to the model and simulated the effect of various physical site characteristics on thermal comfort levels. They identified sky view factor, air temperature, and solar radiation as factors that had a positive relationship with the energy budget, and estimated that the provision of shade would have the most beneficial cooling effect. Kosaka et al. [6] also studied the marathon route for the 2020 Olympic Games in Tokyo, but took the approach of mounting microclimate instruments to vehicles and driving along the marathon route at the rate of a marathon runner, to measure the conditions that a runner would experience throughout the race. This method of data collection is an important innovation as it provides an opportunity to apply a steady-state model through a landscape over time. They analyzed their data through application to the COMFA model and identified particularly hot, dangerous locations along the route. They suggested methods for cooling the hot spots, and quantified the cooling effect through modeling.
Nouri et al. [7] investigated the effects of a semi-deciduous tree species on thermal comfort in the urban heat island of Lisbon. They found physiologically equivalent temperature (PET) reductions of more than 15 • C during very hot summer days. They also found a reduction in PET of almost 3 • C during winter, a time when a higher PET would be desirable. Smith and Henriquez [8] analyzed how the physical characteristics of public spaces in Chillán, a city with very hot summer weather, affects the microclimate and consequently the thermal comfort of visitors. They identified solar radiation as the most influential factor in terms of thermal comfort, and the amount of solar radiation was a function of the sky view factor and the height to width ratio of the space.
This Special Issue has brought together eight excellent papers that have addressed the critical questions of how urban environments affect the microclimate, and how the microclimate affects the thermal comfort of people. The COMFA model was the most frequently used human energy budget model and solar radiation was determined to be the most important microclimatic element to modify. The information from these papers can be used to inform the design of urban areas so that they will be more thermally comfortable in hot weather and safer during heat waves.
